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Abstract Of JP2125876 
PURPOSE:To remove a residual product 
formed in high-frequency washing of the inside 
of an exhaust pipe and to prevent generation 
of dust by constituting the exhaust pipe of a 
reaction chamber of a microwave waveguide 
with a magnetron connected to the terminal 
part thereof and providing both a heating 
means and an exhausting means thereto. 
CONSTITUTION:The reactive gas consisting 
of gaseous substance is made solid substance 
by chemical reaction in a reaction chamber 1 
and this solid substance is deposited on a 
base plate 5 to be treated which has been 
regulated to the prescribed temp, by a heater 3 
and a thin film is formed. The residual gas 
after reaction in the above CVD equipment is 
discharged to the outside of the reaction 
chamber 1 via a waveguide 11 successively 
provided to the bottom part of the reaction 
chamber 1 by an exhausting means 16 
consisting of an exhaust pipe 16a and an 
exhaust pump 16b. In the above exhausting 
mechanism, both a heating means 13 and a 
magnetron 14 are provided to the waveguide 
1 1 . The residual product formed in the case of 
performing high-frequency washing of the 
inside of the reaction chamber 1 is heated and 
also activated by plasma resulting from 
microwave and allowed to react with gaseous 
02 to form a film and thereby formation of fine 
dust is prevented. Furthermore etching gas 
such as NF3 and HCI is introduced and the 
above thin film is removed. 
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Specification 

1. Title of the invention: Exhaust mechanism for CVD system 



2. Claims 

(Claim 1) An exhaust mechanism for a CVD system that converts a gaseous substance into a solid 
substance through a chemical reaction inside a reaction chamber (1), deposits said solid substance 
as a thin film onto a substrate (5) to be treated, and discharges the residual gas following the 
aforementioned reaction to the outside of the aforementioned reaction chamber (1); comprised of 

a microwave wave-guide (11) that is led to the outside of the aforementioned reaction chamber (1) 
through the wall of the aforementioned reaction chamber (1), 

a heating means ( 1 3) for heating said wave-guide (11), 

a magnetron (14) connected to thd terminal end of the aforementioned wave-guide (1 1) outside the 
aforementioned reaction chamber (1), and 

an exhaust means (16) linked to the aforementioned wave-guide (1 1). 

(Claim 2) The exhaust mechanism for a CVD system according to (Claim 1), having a gas selection 
and introduction means (17) for an oxygen gas or etching gas, provided on the aforementioned 
wave-guide (11). 

3. Detailed explanation of the invention 



[Overview] 

The present invention relates to a CVD system, and more particularly to a mechanism for 
exhausting gases following chemical reaction inside a reaction chamber, 

and the objective of the present invention is to provide an exhaust mechanism for. a CVD system, 
that can remove the residual product inside an exhaust pipe by means of high-frequency cleaning; 

and an exhaust mechanism for a CVD system that converts a gaseous substance into a solid 
substance through a chemical reaction inside the reaction chamber, deposits said solid substance a; 
a thin film onto a substrate (5) to be treated, and discharges the residual gas following the 
aforementioned reaction to the outside of the aforementioned reaction chamber, is comprised of a 
microwave wave-guide that is led to the outside of the aforementioned reaction chamber tiirough i 
wall, a heating means for heating said wave-guide (1 1), a magnetron connected to the terminal enc 
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of the aforementioned wave-guide outside the aforementioned reaction chamber, and an exhaust 
means hnked to the aforementioned wave-guide. 

[Industrial field of application] 

The present invention relates to a CVD system, and more particularly to a mechanism for 
exhausting gases following chemical reaction inside a reaction chamber. 

(^e°ofThe widely-used methods of forming a thin film in the semiconductor industry is the 
chemical vapor deposition (CVD) method. In semiconductor manufacturing systems such as the 
CVD systeni after a thin film, etc. of a predetennined thickness is deposited on a substrate to be 
treatedfhigh-frequency cleaning has been employed to remove the residual product generated inside 
the reaction chSriber, utilizing the plasma generated by a high-frequency oscillator inside an 
atmosphere of an etching gas, such as a nitrogen tiifluoride (NF3) gas or a mixture of carbon 
tetrafluoride (cK) and oxmir-(b2).-Kortnallyf thfe cycle time for such high-frequency cleaning 
S a nitrogen Jrifluoride gas or the like is approximately 1 hour for each hour of film deposition. 

Figure 2 is a cross-sectional diagram of the key areas of a conventional CVD system In this figure, 
mineral 1 is a reaction chamber, which is a vessel made of stainless components, and an exhaust 
port 2 is provided on the bottom thereof; this exhaust port 2 is linked to an exhaust pump via an 
Shaust pipe not shown in the figure. Numeral 3 is a heater, and 4 indicates a w^er susceptor that is 
rotatably installed, and on which multiple substrates 5 to be treated can be placed. 

Numeral 6 is a reaction gas intn>duction tube, and a number of these gas introd"^^^ »J 
provided corresponding to the number of substrates 5 to be treated that can be handled, and gases 
s^h as nitrogen trifluoride (NF3). oxygen (O2). mtrogen (N^), phosfine (PH3), and silane (S1H4). are 
n^oduced v^^ valves 6a through 6e. ^ reaction gas introduction tube 6 is linked to a gas-iryecuon 
plate 7 made of aluminum, and the reaction gas introduction tube 6 and the gas-injection plate 7 are 
Lulated from the reaction chamber 1 via an insulation platform 8 made of alumina. The distance 
between the gas-injection plate 7 and the wafer susceptor 4 is kept to a predetennined value by 
adjusting the thickness of the insulation platform 8. 

For high-frequency cleaning, the output fK)m a high-frequency oscillator (not shown in the figure) 
is applied using as electrodes the wafer susceptor 4 and the gas-injection plate 7, that is. the 
electrically connected reaction gas introduction tube 6. 

Numeral 8[sic] is a known means of cleaning, which is a ring-shaped shower tube whose wall is 
provided with a large number of nozzles, which is provided with a function for spraying mist in the 
directions indicated by the arrows, and which is linked to a shower introduction tube 9 and^^^ 
9a through 9c. Following high-frequency cleaning, nitrogen gas N2, a water solution of hydrofluonc 
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acid, a water solution of ammonium, or the like is first heated by a heater 10 and then sprayed from 
the nozzles, thereby cleaning the interior of the reaction chamber. 

[Problems that the invention is to solve] 

In conventional high-frequency cleaning, a fair amount of the generated product is adhered to and 
remains on the areas on the internal wall of the exhaust port 2 indicated by the black dots even after 
high-frequency cleaning. This residual product acts as a source of particles (fine dust) and becomes 
the main cause of particle contamination of the substrates (such as wafers) to be treated that are 
placed inside the reaction chamber. 

Furthermore, installing an electrode inside the exhaust port 2 involves the placement of a structure 
that interferes with the gas exhaust passage, which is not desirable. 

The fact that removing the residual product takes a long time results in the problem of a low 
system-operation rate. . r* . y 't^ ,' r \ s ; 

The present invention has been developed in view of the aforementioned problems associated with 
conventional systems, and its objective is to provide an exhaust mechanism for a CVD system, that 
can remove the residual product inside the exhaust pipe by means of high-frequency cleaning. 

[Means of solving the problems] 

Figure 1 is a cross-sectional diagram of the key areas showing the configuration of an embodiment 
of the present invention. An exhaust mechanism for a CVD system that converts a gaseous 
substance into a solid substance through a chemical reaction inside a reaction chamber 1, deposits 
said solid substance as a thin film onto a substrate 5 to be treated, and discharges the residual gas to 
the outside of the aforementioned reaction chamber 1 following the aforementioned reaction, is 
comprised of a microwave wave-guide 1 1 that is led to the outside of the aforementioned reaction 
chamber 1 through the wall of the aforementioned reaction chamber 1, a heating means 13 for 
heating said wave-guide 1 1, a magnetron 14 connected to the terminal end of the aforementioned 
wave-guide 1 1 outside the aforementioned reaction chamber 1, and an exhaust means 16 linked to 
the aforementioned wave-guide 1 1; an oxygen gas or etching gas is introduced from a gas selection 
and injection means 17 provided on the aforementioned wave-guide 11. 

[Operation of the invention] 

The microwave wave-guide 11 provided through the reaction chamber 1 can send microwaves that 
are output from the magnetron 14 based on the action of a matching means 15. Furthermore, based 
on the actions of the exhaust tube 16a and the exhaust pump 16b, which comprise the exhaust 
means 16, the residual gas following a chemical reaction inside the reaction chamber 1 is drawn out 
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through the wave-guide 1 1, and the addition of an oxygen gas to this residual gas by means of the 
gas injection means and heating thereof by the heating means 13 promote the activation of the 
residual gas; another chemical reaction is then caused by utilizing the plasma generated inside the 
wave-guide 11 by a microwave, depositing the resulting substance as a thin film on the interior wall 
of the wave-guide 11, thus preventing flaking. The thin film deposited on the interior wall can be 
removed by introducing an etching gas, such as a fluoride gas (NF3 or CF4) or chloride gas (HCl or 
PCI3) from the gas injection means, and at the same time, utilizing the plasma generated by a 



microwave. : • > . , •' * ' ' ' 



[Embodiment] 

An embodiment of the present invention is explained in detail with reference to drawings. Note that 
in order to make the explanations of the configuration and operation easier to understand, like 
symbols represent like parts in the drawings, and duplicate explanations are omitted. 

Figure 1 is a cross-sectional diagram of the key areas showing the configuration of an embodiment 
of the present invention. In this figure, numeral 1 1 is a microwave wave-guide, which is led to the 
outside of the reaction chamber 1 through its bottom wall, and an impedance-matching means for 
matching the load between the interior of the reaction chamber and the wave-guide is provided on 
the part of the wave-guide that is outside the reaction chamber. For example, to keep open the load 
end of the wave-guide 1 1 having a transmission impedance of 75 Q, the impedance-matchmg 
means is adjusted to a matching ratio of 300 Q.I15Q.. 

Numeral 13 is a heating means for heating the gas that comes in from outside and passes through 
the wave-guide 1 1 , and consists of a heating wire, for example. Numeral 14 is a magnetron 
connected to the end of the wave-guide 1 1, and 15 is a matching means for matching the magnetron 
14 with the wave-guide 11. Based on the combined actions of the aforementioned impedance- 
matching means and the matching means 15, the microwave that is output from the magnetron 14 is 
efficiemly transmitted to the interior of the reaction chamber 1. 

Numeral 16 is an exhaust means that is linked to a part of the wave-guide 1 1 that is located between 
the end of the heating means 13 that is on the magnetron 14 side and the matching means 15. and is 
comprised of an exhaust tube 16a and an exhaust pump 16b. When the cross section of the wave- 
guide 1 1 is rectangular, its smaller side is linked to the exhaust tube 16a such that the gas inside the 
wave-guide 1 1 can be drawn out via the exhaust tube 16a by means of the exhaust pump 16b. 

Numeral 17 is a gas selection and injection means that is distributed along the wave-guide 1 1 , and 
is comprised of multiple gas inti-oduction tubes 17a, 17b, and 17c; multiple valves 17d, 17e, and 
17f, which make gas selection possible; and pipes connecting these components. 

When the heating means 13, the magnetron 14, and the exhaust pump 16b are simultaneously 
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driven, drawing the residual gas following a chemical reaction inside the reaction chamber 1 into 
the wave-guide 11, and an oxygen gas is introduced from the gas introduction tubes 17a - 17c by 
opening the valve 17d, the aforementioned residual gas is activated by a heating effect and by the 
plasma generated by a microwave. The aforementioned residual then chemically reacts with the 
oxygen gas again and is deposited as a thin film on the interior wall of the wave-guide 11, thus 
preventing flaking. Since the interior of the wave-guide 1 1 is completely hollow and there is 
nothing that hinders the passage of gases, the thin film can be efficiently deposited. 

The thin film deposited on' the interior wall of the wave-guide 1 1 can be removed by introducing an 
etching gas, such as a fluoride gas (NF3 or CF4) or chloride gas (HCl or PCI3), from the gas 
introduction tubes 17a - 17c by selectively operating the valves 17e and 17f, and simultaneously 
driving the heating means 13, the magnetron 14, and the exhaust pump 16b. 

The connection position of the matching means 15 and the position at which the exhaust tube 16a is 
linked to the wave-guide 1 1 are specified in order to prevent the generated product from adhering to 
the magnetron 14 and hindering the operation of the matching means. 

[Effects of the invention] 

As is evident from the above explanation, the present invention has the effect of significantly 
reducing the particle contamination of the substrate to be treated. 

4. Brief explanation of drawings 

Figure 1 is a cross-sectional diagram of the key areas showing the configuration of an embodiment 
of the present invention. 

Figure 2 is a cross-sectional diagram of the key areas of a conventional CVD system. 

In Figure 1, 1 is a reaction chamber, 5 is a substrate to be treated, 1 1 is a microwave wave-guide, 12 
is an impedance-matching means, 13 is a heating means, 14 is a magnetron, 15 is a matching 
means, 16 is an exhaust means, and 17 is a gas selection and injection means. 

Agent: Teiichi Dceta, patent attorney 

Figure 1 Cross-sectional diagram of the key areas showing the configuration of an embodiment of 
the present invention 

10: Heater 
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4: Wafer susceptor 

5: Substrate to be treated 

3: Heater 

8: Shower tube N2 

Water solution of hydrofluoric acid 
Water solution of NH3 

10: Heater 

1: Reaction chamber 

7: Gas-injection plate 

6: Reaction gas introduction tube 

12: Impedance-matching means 

17a: Gas injection tube 

17: Gas selection and injection means 

17d: Valve 

17e: Valve 

17f: Valve ' ^ : . . :t-\ 

14: Magnetron 

17b: Gas introduction tube 

16b: Exhaust pump 

15: Matching means 

16a: Exhaust tube 

16: Exhaust means 

13: Heating means 

11: Wave-guide 

17c: Gas introduction tube 



Figure 2 Cross-sectional diagram of the key areas of a conventional CVD system 
10: Heater 
3: Heater 

5: Substrate to be treated 

4: Wafer susceptor 

1: Reaction chamber 

8: Shower tube 

9: Shower introduction tube 

10: Heater 

6: Reaction gas introduction tube 

8: Insulating platform 

2: Exhaust port 

7: Gas-injection plate 

6: Reaction gas inuroduction tube 
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N2 

Water solution of hydrofluoric acid 
Water solution of NH3 



6a-6e 

9a-9c Valves 
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